Isolation and Identification of Bacteria in Petroleum Hydrocarbons Polluted Soils in North-West  Bayelsa State by Ojeniyi S. O. & Tate Joseph O., Teknikio Jemimah B., Adeyemo Jonathan A,
Covenant  Journal of Physical & Life Sciences (CJPL)  Vol. 1 No.2, Sept. 2018          
 
                     An Open Access Journal available online 
 
 
 
 
 
 
 
 
 
 
Isolation and Identification of Bacteria in Petroleum 
Hydrocarbons Polluted Soils in North-West  
Bayelsa State. 
 
 
Teknikio Jemimah B.1
*
, Adeyemo Jonathan A2, 
Ojeniyi S. O.2 & Tate Joseph O.1 
 
 
1
Department of Crop and Soil Science, Niger Delta University,  
Wilberforce Island, P.M.B 071, Yenagoa, Bayelsa State, Nigeria. 
 
2
Department of Crop, Soil and Pest Management, 
 Federal University of Technology Akure, P.M.B 704, Akure, Ondo State, Nigeria. 
 
* jemimahtknk@gmail.com; +234(0)7034662920 
 
 
Abstract: Soil samples were analyzed to identify population of autochthonous 
aerobic heterotrophic bacteria (AHB) and hydrocarbon degrading bacteria 
(HDB) in soils of Bayelsa State. Soil samples collected from two locations 
(Okodia and Imiringi) at two different crude oil sites (polluted and unpolluted) 
at two soil depths (0-15cm and 15-30cm). Pour plate method using Nutrient 
Agar (NA), DeMan Rogosa and Sharp Agar (MRSA), Cetrimide Agar (CA) 
and Mannitol Salt Agar (MSA) were used for both total AHB and HDB counts 
incubated at 37
o
C for 24, 48 and 72 hours respectively. Results obtained were 
subjected to statistical analysis (ANOVA) using Turkey's test to separate 
means of significant difference (p<0.05). Results for bacterial population 
expressed in (CFU/g x 10
6
) showed that Imiringi soils were significantly 
different from Okodia soils with polluted sites significantly different from 
unpolluted sites for both locations. However, soil depths for both locations and 
sites showed no significant differences. Furthermore, results showed no 
significant difference indicating that both bacteria are equally present in the 
locations, sites and soil depth respectively. Three HDB isolates were identified, 
namely: Pseudomonas aeroginosa, Staphylococcus aureus and Lactobacillus 
acidophilus. The bacteria isolates were two Gram-stain positive and one Gram-
stain negative. Physico-chemical properties and rate of respiration of the 
bacteria from both locations were also analyzed. Results of the analyses 
showed that population of the HDB present in this study could be well utilized 
for bioremediation of soils in Bayelsa State and other crude oil exploration and 
exportation states within the Niger Delta for agricultural purposes via bio-
augmentation and bio-stimulation methods. 
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Introduction  
Crude oil is a heterogeneous liquid 
consisting of hydrocarbons. Crude oil is 
classified according to its distillation 
residues as paraffin, naphtha or 
aromatics [1], and based on the relative 
proportions of the heavy molecular 
weight constituents are classified as 
light, medium or heavy oils. The 
world‟s daily consumption of oil has 
increased from 65 million barrels (mbbl) 
in 1980 to 85 million barrels per day in 
2006 [2], which has led to increased 
demand of oil to meet the bulk of the 
world‟s energy requirements. This, 
however, results in the accidental 
discharge of petroleum product into the 
environment, causing severe and lasting 
damages. As shipping traffic becomes 
congested, the odds of spillage and 
accidents put the environment at great 
risk. 
It is obvious therefore, that the growth 
and activities of petroleum associated 
industries in Nigeria and in other parts 
of the world has led to increased oil 
pollution in the environment. Oil 
spillage have detrimental effects on both 
plants and animals. It is reported that oil 
spillage has caused constant threat to 
farmlands, crop plants, forest tree 
species and other vegetations in oil 
producing areas in Nigeria [3][4]. 
 
Most soils of Bayelsa State are affected 
adversely with serious ecological 
problems associated with activities such 
as oil exploration, spillage and disposal 
of petroleum products resulting in the 
pollution of the ecosy hydrocarbons 
(PAHs), as well as aliphatic 
hydrocarbons constituents of crude oil. 
The above mentioned compounds in the 
environment cause serious health risks 
due to their carcinogenic and mutagenic 
effects [5]. 
 
Studies have shown that hydrocarbon 
pollution usually decreases microbial 
diversity with consequent disruption of 
the ecosystem dynamics as a result the 
alteration of soil organic matter, 
mineralization and demineralization 
ratio [6]. Major interrelated factors 
affects soil microbial activities including 
soil physicochemical properties, 
vegetation and land use type. The 
relative effects of these factors differ in 
different soil zones, horizons and 
climatic zones [7]. Thus, the 
remediation of such polluted sites has 
been of great interest. However, high 
proportions of the hydrocarbons found 
in petroleum products are 
biodegradable. 
 
One of the most important 
characteristics of hydrocarbon 
degrading bacteria is the ability to 
emulsify hydrocarbons in solution by 
producing surface active agents such as 
bio-surfactants [8][9][10][11]. Bio-
surfactants are directly involved in the 
process of hydrocarbon removal from 
the environment through increased 
bioavailability and subsequent 
biodegradation by direct cell contact. An 
addition of bio-surfactants increases the 
availability of long-chained 
hydrocarbons to microbes and renders 
them more accessible to microbial 
enzyme systems for utilization 
[12][13][10][14]. 
 
The objective of this research is (1) To 
identify and quantify aerobic 
hydrocarbon-degrading bacteria 
(bacteria count) for their ability to 
degrade different types of hydrocarbons 
in the two geographically petroleum 
polluted sites (Okodia-Zarama and 
Imiringi) in Bayelsa State, and, (2) to 
compare the activities of these 
hydrocarbon-degrading bacteria in the 
two polluted sites to the overall quality 
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and health of agricultural soils of 
Bayelsa State. 
 
 
Materials and Methods 
Four randomly selected sites from two 
locations (Okodia-Zarama and Imiringi) 
were sampled for the study. Okodia-
Zarama lies between Latitude 
5°05'50.6"N and Longitude 6°25'09.1"E 
while Imiringi lies between Latitude 
4°53'34.6"N and Longitude 6°22'29.0"E 
both in Bayelsa State, Nigeria. Out of 
the four randomly selected sites, two 
were polluted areas with records of long 
term crude oil spillage and two with no 
record of crude oil spill. The unpolluted 
sites were used as control for the study. 
A total of 48 soil samples were collected 
from two soil depths of 0 to 15 cm and 
15 to 30 cm in both locations in a 
randomized manner. 
 
Total aerobic heterotrophic and 
hydrocarbon degrading bacteria count  
Pour plate method 
A 1g of moist polluted and unpolluted 
soil sample each in three replicates were 
placed in 99ml of distilled water in a 
beaker to make a stock solution 
(100ml/v). Mixture was stirred for 3 
minutes and 1ml of each stock solution 
was diluted with 9ml of distilled water 
to make a 10-fold serial dilution. A 1ml 
inoculate was poured into Petri-dishes 
with four media agars namely: Nutrient 
Agar (NA), DeMan Rogosa and Sharp 
Agar (MRS), Cetrimide Agar (CA) and 
Mannitol Salt Agar (MSA) used 
respectively. The media were poured 
into plates containing inocculi and were 
incubated at 37°C for 24, 48 and 72 
hours respectively. Nutrient agar media 
was used for general microorganism 
colony count (total bacteria), while the 
other three agars (MRS, CA and MSA 
media) were used for specific 
microorganism colony counts 
(hydrocarbon degrading bacteria). 
Meanwhile, the unpolluted soil served 
as control in the experiment. 
 
The enumeration of hydrocarbon-
degrading bacteria (HDB) was done 
using 1g of each moist polluted soil 
sample in three replicates placed in a 
mineral medium containing crude oil as 
the sole carbon or energy source. 
Mineral salt medium (MSM) used were 
0.2g MgSO4, 1g NH4NO3, 0.2g CaCl2, 
2.5g NaHCO3, 0.03g KCl, and 30g NaCl 
respectively in composition and diluted 
to 1000 mL mark with distilled water 
and sterilized in an autoclave at 121
o
C 
for 15min. Furthermore, a 1ml sterilized 
crude oil, 100 mL MSM and 1g of 
polluted soil were measured separately 
and placed in a screw bottle before 
placing in a reciprocal shaker for 7 days 
at 150 rpm which served as the stock 
solution. A serial dilution was carried 
out using 1ml of stock solution diluted 
with 9ml of distilled water to form a 10-
fold serial dilution process and the 10
6th
 
was used as inoculum and pour plate 
into Petri-dishes along with the four 
agars (Nutrient agar for general 
microorganism colony count (total 
bacteria), while the other three agars 
(MRS, CA and MSA) were used for 
specific microorganisms colony count. 
The agar plates were incubated at 37°C 
for 24, 48 and 72 hours respectively for 
the different microorganisms isolated 
and the colonies were counted. The 
formula used for calculating the colony 
forming unit of the bacteria; 
CFU/ml = C x D/Vp 
 
Where C is number of colonies, D is 
dilution factor and Vp is volume of 
cultured plates.  
Numbers of colonies formed were used 
to estimate the hydrocarbon degrading 
bacteria population [15]. 
Biochemical test was carried out to 
identify the degrading bacterial found in 
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the soil via gram stain, indol, methyl 
red, motility, catalase, oxidase, 
hydrogen sulphide, citrate, urease and 
nitrate test. 
Respiratory activity and hydrocarbon 
degrading capacity of soil 
microorganisms 
Acid/Base titration method  
The microbial respiratory activities 
(basal respiration) in the soil were 
estimated from the amount of C-CO2 
released in 14 days incubation period. 
10g of soil samples of both polluted and 
unpolluted soils were mixed with 20g of 
potassium thiocyanate as substrate 
(served as the sole energy in the 
experiment) and placed in an air-tight 
glass jar of 1000ml for incubation. 50ml 
beaker containing 5ml of NaOH (1mol) 
alkaline was placed in each jar 
containing the soil sample (polluted and 
unpolluted) to trap or capture the CO2 
that is released by the bacteria during 
respiration after 3-days, 7-days and 14-
days incubation period respectively. The 
jars were sealed and maintained at room 
temperature of an average of 28
o
C for 
the experimental period. After each 
incubation period the beakers containing 
the NaOH (base) were collected and 
2.5ml of BaCL2.2H2O (1mol) was added 
to it to precipitate the carbonates and 3-
drops of phenolphthalein indicator was 
added giving it a pink colour and back 
titrated with HCL (0.25mol) and the 
end-point a clear colourless colour 
indicates the amount of C-CO2 released. 
The amount of C released was estimated 
in mg/g of C-CO2 of the soil. 
 
Physiochemical Analysis 
Soil physiochemical properties were 
analyzed for bulk density using core 
method as described by [16],  particle 
size using Bouyoucos hydrometer 
method as described by [17], soil pH as 
described by [18], soil organic 
carbon/matter as described by [19] and 
soil electrical conductivity as described 
by [20]. 
 
      Results 
      Interaction effects of locations, soil 
depths and sites on total heterotrophic 
bacterial population and hydrocarbon 
degrading bacteria (CFU/g x106)  
      The interactions of the three factors as 
seen in Table 1, indicates that there was 
no significant difference (p ≤ 0.05) in 
heterotrophic bacterial population and 
hydrocarbon degrading bacteria 
population in relation to locations, soil 
depths and sites. However, this indicates 
that irrespective of the location, soil 
depth and site, there are considerable 
amounts of hydrocarbon degrading 
bacteria and heterotrophic bacteria. 
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Table 1: Interaction effects of location, sites and soil depth on the hydrocarbons degrading 
bacteria and general bacteria population (CFU/g X 106) 
  
Locations Sites 
Depth 
(cm) 
SS      PS    LS      GC 
Okodia 
Polluted 
0-15 66.00a    50.00a 20.67a 4.10x105a 
15-30 66.17a    62.00a 18.83a 4.22x105a 
Unpolluted 
0-15 31.33a   41.67a 16.17a 4.22x105a 
15-30 30.83a   37.67a 22.67a 4.00x105a 
Imiringi 
Polluted 
0-15 68.67a   54.50a  20.00a 4.52x105a 
15-30 63.00a   60.50a 16.00a 2.25x105a 
Unpolluted 
0-15 25.33a   48.67a 11.17a 3.75x105a 
15-30 30.17a   49.83a 17.67a 4.42x105a 
Interactions       
Location x Site                                                             * NS NS NS 
Location x Soil depth   NS NS NS NS 
Soil depth x Site   * NS NS NS 
Soil depth x Soil 
depth x Site 
  
  NS NS NS N
S 
 
 
The means with same letters in the columns separated using Turkey‟s HSD Test are not 
significantly different at p ≤ 0.05 level test. 
Same letters, NS = Not Significantly different and different letters, * = Significantly different. 
 
 
Table 2 Morphological and biochemical test of three hydrocarbon degrading bacteria isolates 
found in the polluted and unpolluted soils of the two study locations (Okodia-Zarama and 
Imiringi) 
Bacteria Isolates      Morphological Characteristics                                     Biochemical Test                                            
 
 
 
Source: Bergey‟s Manual of Systematic Bacteriology [21]. 
 
 
Respiratory activities of bacteria in 
locations, soil depths and sites (polluted 
and unpolluted) in relation to 
population. 
Figures 1 and 2 show the biological 
activities (respiration) of bacteria at both 
locations (Okodia and Imiringi). The 
rate of respiration is seen in the 14-days 
incubation period of the bacteria at room 
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temperature of 28
o
C in which titration 
values were obtained on the 3, 7 and 14 
day respectively to evaluate rate of C-
CO2/g of soil within the incubation 
period. It was observed that the bacteria 
respiration for Okodia soil on day 3 was 
higher than the 7 and 14 day (Fig. 1). 
The fluctuation in the respiration on the 
7 and 14 day may possibly be due to 
diurnal variations giving an insight to 
the population of the bacteria involved 
in the respiration. Figure 2 for Imiringi, 
shows the rate at which the bacteria 
respired during the 14-days incubation 
period. Day 3 and day 7 experienced a 
rate of respiration higher than that of 
day 14, thus showing the population of 
bacteria involved in the respiration. 
From both graphs it could be seen that 
there was competition between bacteria 
for energy source. By comparison, the 
respiration that occurred on day 14 was 
lower in Imiringi than at Okodia as seen 
in figures 1 and 2. 
 
Interaction effects of locations, soil 
depths and sites on the 
physicochemical properties 
From Table 2, the result revealed that 
there was interaction among the above 
three factors. There was observed 
consistency in the level of significance 
(p ≤ 0.05) between moisture content, 
particle size, pH (H2O) and (1N KCl), 
organic carbon and organic matter. 
However, no significant difference (p ≤ 
0.05) was observed between bulk 
density and electrical conductivity. This, 
therefore, shows that there is a 
relationship between bacterial 
population and soil physicochemical 
properties. 
Fig. 1: The rate of Bacterial respiration in Okodia soil
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Fig. 2: The rate of Bacterial respiration in Imiringi soils  
 
Discussion 
The study showed that sites polluted 
with petroleum hydrocarbons had 
significant increases in population of 
total aerobic heterotrophic bacteria and 
hydrocarbon-degrading bacteria at both 
locations. Increased population of 
aerobic heterotrophic bacteria and 
hydrocarbon-degrading bacteria was 
observed in Imiringi than in Okodia-
Zarama soils. This could possibly be as 
a result of the soil samples collected 
from a polluted site that was recently 
cleaned-up by Shell Petroleum 
Development Company (SPDC) two 
years ago and thereby recovering from 
the toxic effect of oil pollution. 
However, Okodia-Zarama, soil samples 
were collected from an ongoing oil 
spillage site belonging to the Nigerian 
Agip Oil Company (NAOC), which may 
have caused suffocation of most of the 
microorganisms at the time of 
collection. Results, however, indicated 
significant increases in bacterial 
population in both polluted sites when 
compared to the unpolluted sites which 
served as the control in the study. 
Increased bacterial population observed 
in the soil samples of the polluted sites 
was due to increased hydrocarbon 
content in the environment which is in 
agreement with the findings of [22]; 
[23]. Gradual increase in bacterial 
population in polluted soil was also 
reported by [24].  
 
The high number of hydrocarbon 
degrading bacteria observed in the 
polluted soils of Imiringi can be 
attributed to their ability to survive 
toxicity levels of hydrocarbons over 
time and their capacity to utilize the 
crude oil as carbon and energy source. 
This is in consonance with previous 
findings that the proportion of 
hydrocarbon degrading bacteria utilizers 
in heterotrophic communities generally 
increases when exposed to petroleum 
sources [14]; [25]. The soil depths 
exercised no influence on the 
hydrocarbon degrading bacterial count 
showing that similar degrading bacteria 
were found at all soil depths of the study 
area. 
 
Three hydrocarbon degrading bacteria 
isolated from the study areas showed 
their ability to survive within the oil 
spilled environment. Most of the isolates 
are predominantly autochnotus 
microorganisms of coastal region, which 
are constantly exposed to different 
petroleum pollutants. The presence of 
these oil-degrading microorganisms in 
polluted soils is clear indication that the 
autochnotus bacteria were carrying out 
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their metabolic activities, and could be 
responsible for bioremediation of the 
environment [26]. 
 
The occurrence of Pseudomonas spp., 
Staphylococcus spp. and Lactobacillus 
spp. in the study areas indicates that 
these bacterial genera are well 
established as hydrocarbon degraders 
[27]; [28]. Pseudomonas is among the 
most typical bacterial genera known for 
the capacity to degrade hydrocarbons 
while Lactobacillus is the least among 
the group [28]. Also, the special ability 
of this bacterial group has been 
attributed to its broad catabolic activities 
[29]. The results are in terms with the 
findings of [30] who reported 
Pseudomonas and Flavobacterium as 
the predominant species in the early 
stages of petroleum land treatment. 
Enterobacter sp., Xanthomonas sp., 
Micrococcus sp., Alcaligenes sp. and 
Acinetobacter are also reported as 
degraders of hydrocarbons [31]; [32]. 
 
CO2 evolution from the soil is a measure 
of the total soil biological activity. The 
effects of incubation period on the 
respiratory activity of the bacteria are 
illustrated in Figures 1 and 2 for each 
location. The respiration is characterized 
by an initial, acceleration, delay, 
stationary and decreasing phases. The 
state of the organisms as seen in Figures 
1 and 2, indicates a fluctuation in the 
population of the bacteria possibly 
because of mortality of the bacteria 
organisms or the utilization of the 
energy source or substrate by the 
bacteria causing an ecological 
association of the bacteria resulting in 
either a decrease or increase in the 
bacteria population as they struggle to 
survive.  
 
Statistical differences (p ≤ 0.05) in the 
soil physical properties as observed in 
both locations showed that there were 
variations in the factors under 
consideration. There were significant 
differences (p ≤ 0.05) in percentage 
moisture content, bulk density and 
particle size distribution (clay) and no 
significant differences (p ≤ 0.05) in sand 
and silt in both soils of Okodia-Zarama 
and Imiringi. Comparing the polluted 
with the unpolluted for both locations, 
there were significant differences (p ≤ 
0.05) in particle size distribution (silt 
and clay) with none observed for 
percentage moisture content, bulk 
density and particle size distribution 
(sand).  
 
Water is an important factor 
determining petroleum spillage. The 
significant difference observed in the 
percentage moisture content of both 
locations which was also dependent on 
the soil depth showed that Okodia-
Zarama was higher than that of Imiringi 
and this could be attributed to the 
hydrophobic nature of crude oil which 
naturally reduced the water holding 
capacity of soils. High moisture content 
may reduce microbial activities not as a 
result of the water itself but by the 
indirect hindrance to the movement of 
air which would reduce oxygen supply. 
In addition, hydrocarbon pollution has 
been observed to reduce the bulk density 
of soil and decrease its porosity [33]; 
[34]. 
 
To show the interaction between soil 
particle size, pollution and the 
functionality of microorganisms, [35] 
pointed that degrading bacteria are more 
active in the silt and clay particles in the 
unpolluted soils, but when polluted, the 
sandy textured soils showed higher 
microbial population and activities. In 
another study, [36] also showed that 
soils with low percentages of fine silt 
and clay demonstrates higher 
degradation rates of hydrocarbons. This 
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could be due to the aeration porosity 
which in turn depends on soil texture. 
So, it could be inferred that soil physical 
properties have effects on bacterial 
population in relation to soil depths and 
locations. 
 
The study showed that soils of Okodia-
Zarama are acidic in nature as compared 
to soils in Imiringi which are slightly 
acidic to neutral and moving towards 
alkaline. This can be associated with the 
tidal flow, flooding and leaching that 
took place at Imiringi location. The 
results are similar to those obtained by 
[37], who showed that slightly acidic to 
neutral pH encourages biodegradation 
by bacterial species in soils. The type of 
microorganisms that participate in 
hydrocarbon degradation is determined 
by the pH of the soil, [38]. Bacterial 
populations and activities decline at low 
pH levels, and bacteria have limited 
tolerance for acid conditions [39]. Soil 
pH is an important factor that can affect 
soil microorganism diversity [40]. 
Relatively high pH values are associated 
with higher heterotrophic bacterial CFU 
counts. Since the pH in the study was 
moderate, it shows that there are 
degrading bacteria species that could be 
involved in the degradation of the 
hydrocarbons better at Imiringi than at 
Okodia-Zarama. 
 
Within the locations and soil depths, a 
significant difference (p≤ 0.05) in the 
organic carbon and organic matter was 
observed. This is an indication that the 
soils are enriched with organic matter 
possibly from the droppings of dried 
leaves of plants and dead remains of 
animals as well as other activities of 
microorganisms that are present in the 
soil over time. The presence of organic 
matter indicates the presence of other 
nutrients in the soil. This encourages 
increase in bacteria population due to 
decomposition of leaf litter and other 
organisms both macro and micro when 
dead.  
 
Table 3: Interaction effect of location, site and soil depth on soil physico-chemical properties. 
 
Location Site Depth (cm) 
MC BD Particle Size Distribution pH  OC OM EC 
(%) (g/cm3) 
Sand 
(%) 
Silt 
(%) 
Clay (%) (H2O) 
(KC
l) 
(%) (%) 
(dS/m
) 
Okodia 
Polluted 
0-15 
11.82ab
c 
1.58a 
64.20a
bc 
16.13
bc 
19.67ab 5.32c 
3.81
b 
1.65
ab 
2.85ab 12.28a 
15-30 9.35c 1.60a 72.87a 10.97c 16.17abc 6.52a 
5.49
a 
1.58
ab 
2.72ab 21.40a 
Unpollu
ted 
0-15 11.67bc 1.49a 71.72a 
16.30
bc 
12.00bc 5.25c 
4.24
b 
2.67
a 
3.90a 20.02a 
15-30 11.55bc 1.63a 
66.70a
bc 
22.80a
b 
10.50c 6.37ab 
5.39
a 
1.93
ab 
3.30ab 20.02a 
Imiringi 
Polluted 
0-15 18.42ab 1.48a 
58.70
bc 
17.30a
bc 
24.00a 5.15c 
3.76
b 
1.18
b 
2.00b 18.80a 
15-30 
  
10.68bc 
1.52a 69.93a 
15.23
bc 
14.83bc 7.16a 
6.10
a 
1.15
b 
1.98b 22.12a 
Unpollu
ted 
0-15 20.53a 1.44a 
68.87a
b 
16.13
bc 
15.17bc 5.42c 
3.80
b 
1.17
b 
2.02b 24.82a 
15-30 
13.90ab
c 
1.64a 57.03c 24.47a 18.50abc 5.55bc 
3.98
b 
0.95
b 
1.63b 23.33a 
Interactions  Effects            
Location x Site                                          * NS * * * * * NS NS NS 
Location x Soil depth  * NS NS NS * * I* * * NS 
Soil depth x Site  * NS NS * * * * * * NS 
Location x Soil depth x 
Site 
 * NS * * * * * * * NS 
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The means with same letters in the 
columns separated using Turkey‟s HSD 
Test are not significantly different at p ≤ 
0.05 level test. 
Same letters, NS = Not Significantly 
different and different letters, * = 
Significantly different. 
 
A consistent non-significant difference 
was seen in the electrical conductivity at 
all levels in the experiments that was 
carried out which indicates the presence 
of dissolved salts. Anions, metallic ions 
and carbonic acids all contribute to 
electrical conductivity of tropical soils 
as a result of high rainfall within the 
Niger Delta belt [41]. Soil electrical 
conductivity (EC), is influenced by the 
properties of the pore-filling pollutants 
at the interface region of the soil [42], 
that is why it is lower in oil-polluted 
sites than in unpolluted sites with some 
variations. 
 
Conclusion  
The purpose of this research is to 
elucidate the quantity (population) of 
bacteria and identify the aerobic 
heterotrophic hydrocarbon-degrading 
bacteria capable of degrading different 
types of hydrocarbons in the two 
geographical petroleum polluted sites in 
Bayelsa State for use in bioremediation 
of our soils in the future. Petroleum 
pollution is found both in the soil and 
water including ground water, thereby 
making the soil unfit for agricultural 
purposes and the water a dangerous 
habitat for marine species to live in. 
The study reports that soil bacteria 
diversity variation was induced by oil 
pollution, as compared to clean soils, 
oil-polluted soils supports more diverse 
bacteria communities. The relationship 
between the microbial (bacteria) 
population and the biological activities 
(microbial respiration) shows that 
microbial respiration has an effect on 
the population of the microbes (bacteria) 
and the degrading bacteria responsible 
for respiration in the soil is 
Pseudomonas spp. 
 
The three bacteria isolates identified in 
this study namely; Pseudomonas 
aeroginosa, Staphylococcus aureus and 
Lactobacillus acidophilus were found to 
be hydrocarbon degrading bacteria. The 
bacteria isolated in this study were two 
gram positive and one gram negative 
cells capable of degrading petroleum. 
The research work clearly shows that oil 
polluted soil such as that of Okodia-
Zarama can be a principal source for 
extracting potential oil degrading 
bacteria which could be used in the 
remediation of petroleum polluted soils 
as the degrading bacteria outweighed 
that of Imiringi. 
 
The results obtained from the soil 
analysis of both locations viz. Okodia-
Zarama and Imiringi, petroleum sites 
(polluted) as compared to the result of 
the control (unpolluted) sites showed 
that the total hydrocarbon levels 
observed gives sufficient evidence of 
high amounts of hydrocarbons in the 
polluted sites. These conditions 
generally imply low soil fertility, which 
in turn implies low agricultural 
productivity and reduced source of 
livelihood in the areas.   
This study further revealed that, the 
indigenous microbial populations in 
soils of oil polluted areas are capable of 
mineralizing pollutants in the 
environment to safe and acceptable 
levels. It can be concluded that oil-
degrading bacteria are abundant in soils 
polluted with petroleum products. 
 
Finally, this study shows that the 
physicochemical properties of the soil 
and the prevailing environmental 
conditions such as flooding and tidal 
flow affects the population densities of 
microbes (bacteria) in the petroleum 
polluted soils and that these properties 
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could play important roles in 
bioremediation of petroleum polluted 
soils. 
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